CHAPTER
INTRODUCTION

Generally, natural water in the environment such as rivers, lakes and surface
waters were frequently contaminated with pesticides, endocrine disrupting chemicals,
surfactants, textile dyes, alga toxins, microorganisms, natural organic matters and

inorganic pollutants [1-3]. Emergent contaminants are harmful for human especially
T
typhoid and cholera [4,5]
treatment process for hum me pathogens (e.g. E. coli,
V. chloerae, Coliform) an V. B e distribution systems.
In Thailand, chli
prepared from the Cha

microorganism pathogens, which :rborne diseases such as dysentery,

have been utilized in water

fectant for water supply

ctiveness of waterborne

disease prevention, chloti _ _' ral o a'h\:"ﬁmatters and/or inorganic
substances in water to fo tion by-products (DBPs) some
of which are health hazards HMs) and haloacetic acids (HAAs)
are two major groups of haloggnated DBPs resul ed fr n drinking water chlorination
[7]. Several studies in epldemloldgg@d t have reported that existence of
DBPs in drinking wat increases rrﬁs anCeT ¢ eproductive disorder [8-11]

For these reasons thjSl --------------------------- _ (US EPA) [12], the

European Union (EU) [13] and the Wi Organization (WHO) [14] have
|

established maximum contammant levels for THMs and HAAs in drinking water as

shown in Table ﬁ thority (MWA) has

adopted the regul ﬁdﬂﬂ] f 'ﬁ\ﬁaﬂ{mﬂqﬂ WHO guideline.
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Table 1.1 Standard/guidelines related to DBPs in various jurisdictions of the world.

US EPA regulation  EU standard ~ WHO guideline

Analyte

(ng/L) [12] (ng/L) [13] (ng/L) [14]
Trichloromethane - - 200
Bromodichloromethane - - 60
Dibromochloromethane - - 100
Tribromomethane - - 100
Total trihalomethanes 100 ‘iﬂ =<1

i-t WHO

Dichloroacetic acid - 50

Trichloroacetic acid “ — - 100

Total haloacetic acids 5* = - e “:"""'"'- -

ple preparation and analytical
methods for the determination of HM& in \&:ter have been reported in
l},) [15-18], direct aqueous
injection (DAI) [19,20], headspace (nk) [2 ¢ and trap (P&T) [25,26] and
solid-phase microextraction SPM_Ei [27- ] followed by gas chromatographic
separation with electri)n captmé;'i&?qcﬁ?f -MOI ~mass spectrometer detector

(MSD). For the deterﬂaﬂation of HAAs th, Sj and high polarity with
carboxylic functional gréups, derivatization is 1 necessary [33].

In the view of gn‘l of THMs and HAAs in
water, LLE has gj %‘W e amounts of toxic
solvents; moreom 3 ﬁmo e stl‘(ﬂ\ n and it is time
consuming procedures [34-36]. For difect aqueous dnjection, although the sample is

ety MIA DRSNS AN IBAD LB LINE S ation of

injector an(ﬂthe GC column with sample matrix (non-volatile compounds, salts, etc.)

methods used for the extracti

and rapid deterioration of system performance are serious disadvantages [37,38].
Headspace is relatively poor precision and sensitivity compared to purge and trap
[39,40]. Purge and trap requires special instrument, more time consuming technique
and carry over may occur in the system [41,42]. For solid-phase microextraction,
despite that it combines extraction and preconcentration into one step and includes

analyte introduction to the GC by thermal desorption in single equipment, SPME fiber



coatings are limited, practically fragile, having a finite lifetime and relatively
expensive; moreover, sample carry over is also a problem [43-45].

Recently, solvent microextraction involving the miniaturization of LLE into a
microdrop known as single-drop microextraction (SDME) has been developed [46-
49]. Although SDME has demonstrated a simple, inexpensive, fast, and virtually
solvent free sample preparation technique, drop stability and low sensitivity is often
problematic [50,51]. Subsequently, solvent microextraction based on liquid films

known as liquid-phase microextraction (LPME) has been introduced using a single,
low cost, disposable, porous hollow fit f ane [52-54]. This technique, the
organic solvent is impregnated and ¢ onta he lumen of the porous hollow

fiber as an interface between-sampie ctmg phase into where the

analyte is extracted. LPME 1 inexpensi d environmental friendly
sample preparation tec ' ' PME gives h igh enrichment factor and
combines sample extract :

Therefore, development

The objective of t iy “is to ‘dévelop a simple, inexpensive and

environmental friendly method for de {Ms and HAAs in water using
é

LPME and apply this technique f of these compounds in drinking
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